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the variant alpha-amylase, / 

wnC rein the variant has aUa-amylase enzymatic activity and has at least one altered 
property relative to the parent. 



Add new claims 76-78 readingasjbllows 

^^ol^r^cWa variant of a parent alpha-amyluse having 

an altered property relative to the parent, wherein^e parent alpha-amylase has the 
sequence of SBQ ID Nos: 2, 4, 6, or 13. or has /sequence at least 70% homologous 
to the sequence of SBQ ID Nos: 2, 4, 6. or l/when homology is determined by the 
GAP program (Genetic Computer Grou^Ve/sion 7.0) using default value, for GAP 

/") penalties, said method comprising 
1/ (a) providing a three-dimensfcnal alpha-amylase structure that exhibits 

A B and C domains and three metal io/s at the junction of the A and B domains; 

(b) identifying in said th/ee-dimensional structure at least on. structural 
part wherein an alteration in the structural part or a corresponding struct^! part in 
said parent alpha-amylase is predict/d to result in an altered property and wherein sa.d 
altered property is selected froin the group consisting of substrate tpecifuaty. 
substrate binding, substrate clea/age pattern, temperature stability. P H dependence of 
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e^ymatic activity, pH dependence of subUity, Uility towards oxidatio,, C*- 
dependency and specific activity; / 

(c) modifying the sequel of a nu/leic acid encode the parent aipha- 

or m ore amino acids at a position corresponding to said structural part; and 

(d) expressing the modified nuc/eic acid in a host cell to produce the 

variant alpbA-amylase, / . 

Wherein the variant has alpha-amylase enzymatic activity and has at least « altered 

property relative to the parent. -- 

77 A method of product a variant of a parent alpha-amylase having 
an altered property relative to the pari, wherein the parent alpha-amylase has the 
sequence of SEQ ID Nos: 2, 4, 6, or k or has a sequence at least 70% homologous 

„f opo ID Nos- 4rVl6, or 13 when homology is determined by the 
to the sequence of SEQ iu isos, zc^-i". "» 

✓~) • rs/rtiifi Version 7.0) using default values for GAP 

. V^-€AP program (Genetic Computer JXmv , version ««»e 

) penalties, said method comprising / 
) J (a) identifying in a Lee-dimensional alpha-amylase structure at least 

^ one strucmral part wherein an af ation in the structural pan or in a corresponding 

structural part in said parent Ua-amylase is predicted to result in * altered 

property, and wherein: / 

(i) said thtee-dimensional structure exhibits A. B, and C domains 

and three metal ions at the juiction of the A and B domains; 

(ii) said/structural part comprises part of said B domain, wherein 
said B domain corresponds! residues 104-205 in the structure depicted in Appendix 

1 1 and / 

(iii) / said altered property is selected from the group consisting 

of substrate specificity /substrate binding, substrate cleavage pattern, temperature 
stability, pH dependence of enzymatic activity, pH dependence of stability, stability 
towards oxidation, Ca^-dependency and specific activity; 

(b) modifying the sequence of a nucleic acid encoding the parent alpha- 
amylase to produce /nucleic acid encoding a deletion, insertion, or substitution of one 
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or more amino acids at a position corresponding to saidf structural part; and 

(c) expressing the modified nucleic acid 7 in a host cell to produce the 

variant alpha-amylase, / 

wherein me variant has alpha-amylase enzymatic acuity and has at least one altered 
property relative to the parent, •• 

„ 78 A method of producing a variant of a parent alpha-amylaKC having 
an altered property relative to the parent, wher/in the parent alpha-amylas, has the 
sequence of SEQ ID Nos; 2, 4, 6, or 13, or ha/a sequence at least 70% homologous 
to the sequence of SEQ ID Nos; 2, 4, 6, or if when homology is determined by the 
GAP program (Genetic Computer Group, Wsion 7.0) using default values for GAP 

penalties, said method comprising / 

(a) identifying in a three-dimensional alpha-amylase structure at least 
one structural part wherein an alteration^ the structural part or in a corresponding 
structural part in said parent alpha^Xse is predicted to result in m altered 

property, and wherein: ^"T j 

^ (i) said three-dWnsional structure exhibits A, B, and C domains 

and three metal ions at the junction oj the A and B domains; 

(ii) said structural part comprises part of part of a substrate- 
binding region, wherein said regior/comprises residues corresponding to one or more 
of residues Trpl3, Tyxl4, Asnl7, LlS, SerSO, GlnSl, AkS2, Asp53, Valfi4, Gly55, 
Tyr56 Lys70, Arg74, Lys76, Vallk HislOS, Glyl07, GlylOS, Alal09, Trpl38, Thrl63, 
Aspl64 Trpl65, Asnl72, Glulg/, Tyrl93, Leul96, Metl97, Tyrl98, Alal9<>, Arg229, 
A SP 23l', Ala232, Ly S 234, mslk Glu261, Trp263, His327, Asp328, Gln333, Ser334, 
and Leu335 of the structure depicted in Appendix 1 ; and 

(iii) safd altered property is selected from the group consisting 
of substrate specificity, sujLrate binding, substrate cleavage pattern, temperature 
stability, pH dependence j enzymatic activity, pH dependence of stability, stability 
towards oxidation, Ca J+ -dtpendency and specific activity; 

(b) modifying the sequence of a nucleic acid encoding the parent alpha- 
amylase to produce a nuLc acid encoding a deletion, insertion, or substitution of one 

or more amino acids at/a position corresponding to said structural part; and 
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